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WORK PERFORMED THIS PERIOD 

Task l-GromhGarui characterization of a lattice-matched passivating WindoW 

.ayeroÄ^^ ^ - « w-ow 

r<w* 3-Growth and characterization oflnGaAs tunnel junction 

In the previous report, we presented the results of a two-terminal n/p InGaP/InGaAs dual 
junction cell using a P++/n++ In0,Gao,As tunnel junction.   InGaAs waschos^a" tte tunnel 
junction interconnect compound since it is easily degenerately doped    ai« zero (AMO 
one-sun efficiency of this dual-junction cell was measured to be 19% and TwL found to be 
bottom-cell current limited. A detailed analysis of the results identified's   er   I  o       at we 
causing performance degradation. These factors were listed in the previous report 

1 1 .v ?"r i
A
mp0rtant

I
factor limitinS the Performance of our dual-junction cell was the use of 

1.1 eV InGaAs tunnel junction, which absorbs some of the red light that the bottom cell is 

"T2 eVICnGaVpT- ^T *" ** ** "" °f ' ""^ *n^ S^ as 1.62 eV InGaP) would result ,„ a 6% increase in the short circuit current (Jsc) of the bottom 
cell. However, because of limitations in the NASA metal organic vapor phase ZVltovZ 
reactor currently being used for this project, it is not possible to grow a P++ lloTZ^e^ä 

^rIdtZti0n-  ^ are ™"* « - —* ^rconT^HmS 

• Reactor modification:   The installation of a "double-dilution" line from the diethyl zinc 
(DEZn) precursor w.11 allow us to increase the p-doing range from 1x10'W (need do 

— uf  * ,X1° /Cm  ["^ f°r th£ tUnnd *«   ™* Edification should b complete in late spring or early summer of this year. 

• P-H- AlGaAs/n-H- InGaP tunnel junction: This alternative eliminates the need for reactor 
mod.ficat.on, although AlGaAs is not lattice-matched to the subsequent 1 6^^ 
cell structure. However, since the AlGaAs layer will be very thin (0 02 um)he^nS layer 

IT A omef °W
hr

Ud0m0q5hiCally °n iU W,th°Ut My de^" " its SL^ qua] y. Another problem associated with the use of aluminum containing alloys is that thev 

z:z z: h,gher;xygrcontent'and the °xygen might - - * -ULio c s causing performance degradation. Thus, our goal was to keep the aluminum content in the 
AlGaAs at the minimum acceptable level for the tunnel junction. After several calibrat on 
ni s we have settled on Al0,9GaAs. Composition and thickness calibrations were made by 
elhpsometry.  Photoluminescence measurement showed that the bandgap was 1.55-eV.  We 
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were able to achieve a maximum n-donina nf s Ovin'8/    3 •     , . 
snitabie for the P++ component rfÄj^10 ^   '" ** "   Thus, i, is 

ras* 4—Fabrication and testing of two-terminnl Inn„P/r„r- , 
tandem cells on GaAs substrates ™M*GaAi monolithic 

and a 0.05 Mm Ino,^ P w ndow ayT "Ä Z'ceV '" ^P ^^ tee 

Ino.68GaoJ2P emitter, a 0.275 „m n InZa,    P J        ™?P °°nS1StS of a °05 Mm n+ 

J—ceip. An -.^ssÄss r;r„^oä=r.in the ~ 

Contact 
n++ In0.2Gao8As 0.1 Min 

n Al0.33lno.fi7P 0.04 urn "  ~] 
n+ In0.68Gao 32P 

In0.68Gao 3?P 
0.05 urn 

■ 

K- 0.275 urn 1.62 eV 

k+ 
In068Gao 12P 0.05 Mm Top Ceil 

p A'o.33ln067P 0.05 um I P++ AI0.o9GaAs 0.02 Mm -n 
n++ Ino.esGaP 0.02 um Tunnel Juncti 
n+ In0.68Gao32P 0.05 urn 

1    n 
In0.2Gao.8As 0.5 urn 1.1 eV 

Bottom Cell P In0.2Gao.8As 3.0 um 
P Ino.68Gao v,P 0.05 urn 

Buffer Scheme 
P GaAs 

6° off towards (lll)B 
Contact 

FiZ«"'--EPiM<'smlcm,eof,l,elMeVlnGaP<LUVI,,CaA,du«Hi,nah,,ceU. 
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Cost and Completion Estimates 

The current costs have been calculated and the estimates are as follows: 

• Total Costs (cumulative) through March 22, 2001 $   150 930 

• Estimated Costs for the following quarter $    50 000 

• Estimated Costs to the contract completion $   149 056 

• Estimated physical completion through March 22, 2001 51% 
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